CALTFORNIA DIVISION OF MINES AND GEQLOGY
Fault Evaﬁ@aticn Report FER-76

Novemb ey IE., 1978

1. Name of fault: Elsinore fault zZone {south Riverside County gegment}

with a description of the Murrieta Hot Springs fault.

2. Location of fault: Wildomar, Murrieta, Bachelor Mtn., Temecula

and Pechanga 7.5 minute gquadrangles, Riverside County {zee figure 1).

3. Reason for evaluation: This fault is located within the 1978

study area of the l0-year program for fault evaluaticon.

4, List of references:

Davis, W.M., 1927, The rifts of southern California: American Journal
of Science, v. 13, p. 57=-72.

Earth Research Associates Inc., 1976, Seismicity evaluation and fault
activity investigation, area III, Murrieta Hot Springs, California:
Unpublished consultants report. (A-F no. C-86, Riverzide County
Report GR-44}. .

(Trenches appear to expose Murrieta Springs fault =zone but
show no certain Holocene displacement.)

Earth Research Associates Ine., 1977a, Fault investigation, tentative
parcel map 9095; Rancho Ccalifornia, Riverside County, Califormnia:
Unpublished consultants report. (A-P no. C-204, Riverside County
Report GR-75}.

Earth Research Associates Inc., 1977b, Reconnaigsance soils engineering,
engineering geclogic, and percelation investigation, Parcel Map
9259, Riverside County, California: Unpublished consultants report,
(b-F no. C-208, Riverside County Report GR-75) proposes a set
back but offers no proof of location or activity on the Elzinore
fault.

Engel, Rene, 1959, Geology of the Lake Elzinore quadrangle, California:
Ccalifornia Division of Mines Bulletin 146, 154 p., map 1:62,500.
(A good case for Quaternary faulting-nothing on Holocene.)
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Fajirhanks, H.W., 1893, Geology of San Diego County; also of portions
of Orange and San Bernardino Counties: California State Mining
Bureau, Report 11, p. 76-120,
(Riverside County was not yet created. This area was
P art of San Diego Couynty.) : - ’
f-ﬂfl’ﬂﬁ”d ’4,} PE;N"*&S 1934 . . %—EWSDJ R’b-& z”-z")f,-.u- 13 ,,u._/)‘ /f 73 'f'q! ‘2”1} ’r“‘:!)gm'
Jennings, C.W.,’lBTS, Fault map of California with locations of wvolcanced,
thermal springs and thermal wells: California Division of Mines
and Geclogy Geologica Data Map Series, Map no. 1, scale 1;750,000.

Kennedy. M.F., 1977, Recency and character of faulting along the
Elginore fault zone in southern Riverszide County, California:
California Division of Mines and Geclogy Special Repoxrft 121, 12 p.,
map 1:24,000,

("Conelusion: This study documents the previously suspected
yvouthfulness of the Elsinore fault zene in that detailed
mapping hetween Wildomar and upper Wolf Valley indicates that
mumerous individual faults in the zone displace Holocene
gediments. Historic seismicity, though minor, indicates
further that this part of the fault+ zone iz presently
active,---")

Langenkamp, Davis and Combs, Jim, 1974, Microearthguake study of the
Elsinore fault zone, southern California: Seismological Society
of America Bulletin, v. &4, no. 1, p. 187-203,
("In comparizon to the San Jacinteo fanlt to the east, the
Elainore fault shows a very little strike-slip displacement
and ig a seismically quiet area except for a localized area

of eazt-west faulting in the far south near Vallecito
Mountain.")

Lawson, A.C., and others, 1908, The California earthquake of April 18,
1906, Report of the State Earthgquake Investigation Committee:
Carnegie Inztitution of Washington Publicaticns 87, v. 1, part 1
and 2, 45] p.

(The authors include H.W. Fairbanks, probabkle source for
data on the Elsinore fault: =see also Fairbanks, 18930}

Lohr, L.S5., 1977a, Fault hazard investigation for P.M. No. 9263 and
P.M, No. 2264 Palomar St. and Wezley 5t., Wildomar area, Riverside
County, Califernia: Unpublished consultants report. (A-P no.
C-207, Riverside County Report GR-71).

{Evaluates zite near Wildomar fault. Trenches did not rewveal
- any faulting.)

Lohr, L.S5., 1977b, Fault hazard report for parcel 4 of parcel map no.
6387 as recorded in book 18, page 68 of parcel maps, records of
Rivergide County lying within the Rancho La Guna: Unpublished
consultants report. (A-P no. 0=224, Riverside County Report GR-78).

(Note a fault related to the Wildomar which he appears to have
prejected along strike from a nearby investigation. Probably

ok but no trench (see A-P no. 0-232, Riverside County Report
GR-84) .

[-~a
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Lehr, L.S., 1977¢, Fault hazards report for parcel map no. 9637 which
is a division of government lots 3, 4, 6, 7 and a portion of 2,
cfsection 6, T. 7 5., R. 3 W., and government lots 8, 10 and a
portion of 1 and 7 of Section 1, T. 7 5., R. 4 W., SBBM:
Unpublished consultants report. (A-F no. C-229, Riverside County
Report GR-B2),

(Two parcels lie athwart a fault that probably is part of
the zone of the Wildomar fault. Setback= are recommended
but no trenching was done.)

Iohr, L.5., 1977d, Fault hazards investigﬁtion for parcel map no. 9770
a division of a portion of lot 20, block 1 of Elsinore, per hook
4, page 174 of maps, records of San Diego County, lying within
Riverzide County, Califeornia; unpublished consultants report.
{(A-P no. =232, Riverside County Report GR-84).,
{(The parcel lies athwart the Wildomar fault which was well
exposed in a trench and recorded on a artfully-drawn log.
A =zecond faunlt, probably related to the above, was exposed
in another trench. The second fault is overlain by late
ouaternary, probably Holocene deposits.)

Lohr, L.S., 1977e, Fault harard report for lots 3 and 4 of block 33 of
the town of Temecula per M.B. 15/726 records of San Diego County,
lying within a portion of section 13, T. 8 5., R. 3 W., (projected);
unpublished consultants report. (A-P no. €-243, Riverside County
Report GR-88). ‘

(Property just south of Temecula. Prchably in the zone of
the Willard fault but no faulting was reported in two well=-
placed trenches.)

Lehr, L.5., 1278a, Fault hazard investigation for lots 42, 44, 48, 50
and 52 of block "K" as shown by a map on file in book 4, page 174
of maps, records of San Diego County, lying within Riverside County,
California: Unpuklished consultants report, (A-P no. C-322, Riverside
County Report GR-139.

{The properties lie near mapped traces of the Willard fault.
Two htrenches cut normal to the fault and at the side of the
properties nearest to the fault show no evidence of faulting.
However, volcanic rock, possibly the Santa Rosa basalt, was
noted on the property. This should ke checked ocut for
structural significance, If may greatly affect the amount
of displacement on the Willard fault and its leocation.

Lohr, L.S., 1978b, Pault harzard investigation for property lyving on the
southerly corner of Guava Street and Washington Avenue, Murrieta,
Riverside County, California: Unpublished consultants report.

{(Trenches =zhowsno faunlts in an area where we have none - ok.)

"
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Mann, J.F., 1955, Geolagy of a portion of the Elasinore fault =mone
California: California Division of Mines and Geology Special Report
43, 22 p., map l:63, 360. Map shows faulted "Recent” alluvium
and author states that, "Minor faulting continued throughout late
Pleistocene and recent. '

Rand, L. E., 1977, Fault hazard investigation for tentative parcel
map no. 9070 the southeasterly 490' of lot & block "K" of Elsinore,
in the unincorporated County of Riverside County, California:
Unpublished consultants report. (A-P no, C-228, Riverside County
Repoxrt GR-79},
(Parcel appears to lie near the concealed and questicned trace
(Weber's map, 1975) of the Willard fault about 1.5 miles
northwest of Wildomar. A= reported, a trench normal to the
fault trend and spanning the full length of the parcel
failed to reveal any faulting.)

Real, C.R., Parké, D.L., and Toppozada, T.R., 1977, Magnetic tape
catalog of California earthguakes, 1200-1974: (Califronia Divisien
of Mines and Geology.

Toppozada, T.R. and others, 1978, Seismicity of California 1900-1931:
California Division of Mines and Geology Special Report 135, 39 p.

0 5. Dﬂrﬂr‘tme.n‘t of Agrieuttire 1453, Asr il phitosy AXM, 18 26000 Btack pnrd wl P,

U.5. Geological Survey, 1975, Aerial photos: G5J (low sun angle)
1:24,000 Black and white.

U.S. Geeological Survey, 1967, Aerial photos: WRD 5De, 1:12,000.
Black and white. ‘

Weber, F.H., Jr., 1977, Seismic hazards related to geclogic factors,
Elsinore and Chine fault zones, northwestern Riverside County,
Califormia: California Division of Minez and Geology Open-
File Report OFR 77-4 LA.

Wood, H.O., 1916, California earthquakes: Seismological Society of
America Bulletin, v. 6, no. 2, p. 5b-180,

Ziony, J.1. and others, 1974, Préliminary map showing recency of faulting

in coastal southern California: U.5. Geological Survey Miscellaneous
Field Studies Map MF-585, 3 sheets, scale ):250,000, bhooklet, 15 p.

5. Summary of available data: Perhaps the earliest description of the

Elsincre fault was by Fairbanks {1893), who described features of laxrge-
scale faulting in the Temecula-Elsinore area. The first published map

to show this fault, and report using the name "Elsinore" was by
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Lawszon and others (19208, Map no, 1, and p. 19). Wood (1916} liated the
historical earthquakes (1769-1907) of California and suggested that a
number of the events may have occurred along the Elsinore fault.

Davig (1927), discusses the characteristica of the major "rifts" of
southern California and makes reference to localities along the north
end of the Elsinore fault as examples of various types of features.

Mann (1955) mapped the Elsinore fault in the Murrieta - Temecula region.
Rene Engel (1959), worked in the Elsinore dquadrangle (15 minute) from
1926 to 1933, and was the first to recognize and name most of the
individual faults withiﬁ the Elsincre fault zone. Weber (1977) 4id a
detailed study at, and to the northwest of Lake Elsinore. Work by
Kennedy (1977) extended from the south boundary of the work by Weber
{just northwest of Wildomar) southeast along the fault to the south
boundary of Riverzide County. Figures 2Za aﬁd 2b are a copy of the map
by Kennedy (1577) with additions and notations. In describing his
investigation Kennedy (1977, p. 8) states: ”The faults mapped are those
inferred from geomorphic evidence (dashed) and those known to exist
from geologic evidence (solid). The geomorphic features noted and
considered to have a tectonic or post-tectonic erosional origin were
obzserved on low-sun—angle sterecoscopic aerial photographs. These features
are linearly aligned, fault-produced topographic features, ponded
alluvium, closed depressions, deflected drainages, and faulted spurs.

In addition and where ococurring with geomorphic evidence

of faulting, linearly aligned vegetation and abrupt linear color contrasts
considered to be manifestations of a difference in rock and soil type

have been used locally as supporting evidence of faulting. Each dashed

kh
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fault i= labeled by an abbreviation that indicates which geomorphic
features were used as criteria to suggest faulting. The faults shown
by sc0}id lines are based on observations made generally first on aerial

. 1)
photographs but later documented in the field.

The Elzinore fault zone comprises two maiﬁ traces that flank a
narrow and prohahly complex graben lying beneath the alluviated floor
of a linear valley known as the Elsinore trough. The two main traces
are the Wildomar fault along the northeast wmargin of the trough, and
the Willard.fault along the southwest margin of the trough. Two other
faults of leszer extent are assoéiated with the Elsinore fault zone.
One is the Wolf Valley fault zone, a group of northwest-striking fanlts
within the scuth-central part of the trough that may be an eastern
ramification of the Willard fault zone. The other fault is the Murrieta
Hot Springs fault, which strikes essentially east-west, lies sast of
the Elsinore fault and is truncated by the Wildomar fault just east of
Murrieta (fiqures 2a and 2b). The segment of the Elsinore fault included
in this report i= about 33 km long, extending from the Wildemar area, just

southeast of Lake Elsinore, southeastward to the Riverside County boundary.

At Murrieta, Mann {1955, plate 2 and p. 17) suggests a minimum
vertical displacement on the Willard fault to be 1,027 meters (3,300
feet) and on the szame crozs section (section B, plate 2) the vértical
digplacement on the Wildomar fault would be only 60 to 90 meters (200 to
300 feet) less. Mann (1955, p. 21) =uggests that most of this displacement
took place in the Pl%c = Pleistocene (the last 3,000,000 + years) . Using

an apparent horizontal separation of a facles boundary in a Pleiztocene
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sandstone-and conglomerate formation, Kennedy (1977, p. 9) suggests more
than 5 km (3 miles +) of horizontal offset on the Wildomar fault between
Wildomar and Chaney Hill. Although early workers {Mann, 1955; Engel,
1959) drew their fault traces unnaturally straight (as though with a
atraight edge) t&?t traces on the later, more realistic map of

Kennedy (figure 2a) retain a straightness not likely to be achieved by
dip-slip displacement alcne,

Cpoes, Octa778),
According to Kennedy, two symbols denoting Holocene activity (H) on

the Willard fault are drafting errors. Thése symbols have been changed
(figure 2a) to late Pleistocens displacement (L) in accordance with the
authors advice. The symbols are tied to two sclidly drawn segments of

the Willard fault just west and northwest of Wildomar.

Kennedy describes the Willard fault as follows:

Within this area, the Willard fault zone is composzed of a

series of northwest-striking, east-dipping, high-angle narmal
fault=. Most individual faults of the zone can be traced for
only a kilemeter or two and many for less than a few hundred
meters. The faults have a complex discontinuous relationship
to one another and only as a group form a througsh-going zone.

In the northernmost part of the area, southwest of Lake

Elgsinore and directly west of Wildomar, the Willard fault

zone is clearly marked by a bold linear topographic expression.
This prominent topography persists southwest from Wildomar

for approximately 2 km to the mouth of Slaughterhouse Canyor.
From this area south to Murrieta, approximately 6 km, the fault
zone is mostly obscured by the Holocene alluvium of Slaughterhouse,
Cole, and Miller Canyons. Fault-related topography in this area
has been obliterated from all but s few locations {plate 1) ,---

South from Miller Canyon to upper Wolf valley, linear topography
again clearly marks the trace of the fault zone. Small drainage
channels are clearly deflected right laterally alonyg this
gsegment of the zone. Faulted Quaternary age sediments.and a
youthful topographic expression suggest a moderately young age
for thi= part of the zone.

~J
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The use of air photes (high-sun-angle WRD; low-sun-angle GS5J) in
the Wildomar area led to the digcovery of apparent fault traces to the
northeast of those mapped by Kemnedy in the Wildomar area (figure 2a).
The two fault traces designated "L" (late Pleisﬁocene, changed asa
previously explained) by Kennedy on the willard fault are less distinet
than the suggested trace through Wildomay baszed on linear terrain and
one distinct acarp noted by the writer on photos (figure 2a). This
sugyests that the most‘recently {Erobably Holocene) down-dropped block
in the center of the Elsinore fault fone is only about .45 km wide at
Wildomar and appeérs much mora sﬁpportive of Holocene displacement on
the Willard fault in that area. The photos show similar features on
the preojection of this linﬁﬁent roughly 2.4 km farther southeast, near
Murrieta Creek and continuing southeasztward to the vicinity of Chaney
Hill. This bypassesz Kennedy's anomalous absence of fault-derived
features across the fan at the mouth of Slaughterhouse Canyon west of

Chaney Hill.

At Murrieta, some 4 km farther southeast, the valley floor widens.
If any scarpsonce existed along the suggested traces of the Willarad
fault immediately southwest of that community they might have been
reduced by cultivation and grazing. So, the projection of apparent

fault traces southeast from the Chaney Hill area is at best uncertain.

As drawn by Kennedy (figure 2a), from Murrieta =southeast to the
County boundary the main trace of the Willard fault liegs at or just

above the base of the northeast slope of the Santa Ana Mountains.
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The numerous water courses that cross this segment of the fault show
ne conzistant offset right or left lateral. ZKennedy shows no evidence

of Heolocene displacement.

The Wolf Valley fault (pear the right margin of figure Za) is shown
as mapped by Kennedy who states:

The Wolf Valley fault mone appears to branch east from the
Willard fault zone, 2Z-3 km scutheast of Temecula, though
this guestionable relationship is masked by the modern
alluvium that has issued from sewveral northeast-flowing
tributaries that feed Pechanga Creek along the southern
gide of Wolf Valley. '

The trace as mapped by Kennedy is a distinet linear feature on air

rhotos. He states:

West of the Wildomar fault zone, in the central part of Weolf
Valley, Holocene alluvium is offset by a series of moatly
north-west-striking en echelon faults that constitute the
Wolf Valley fault zone.

Here then, as in the Wildomar-Chaney Hill area, evidence of
Holocene displacement appears to lie on the valley fleoor northeast of

the main trace of the Willard fault.

Kennedy (1977, p. 2} describes the Wildomar fault as follows:

Between Lake Elsinore and Chaney Hill (latitude 33° 34' 47" N.,
longitude 117° 14' 23" W.), small saq ponds, faceted spurs, and
lateral deflected stream channels clearly mark the most recent
breaks of the Wildomar fault zone.=-=---

South from Chaney Hill to the town of Murrieta, the Wildomar
fault zone is less sharply defined by strong physiographic
expressicn. This segment of the zone is underlain by, and
displaces, older alluvial deposits of the late Pleistocene
age Pauba Formation.
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Between Murrieta and Interstate Highway 15, littlesyidence
exists for the location of the fault. A ground-water barrvier
coincident with the zone through this area (Moreland, 1972)
exists in Quaternary alluvial depo=its of Murrieta Creek.

The water table iz dizplaced downward along this part of the
zone on an average of 10 m to the west.

South from Interstate Highway 15 to upper Wolf Valley in
Rancho California, -a strongly linear erosion =zcarp marks

a recent trace of the Wildemar fault zone. The width of the
fault zone iz uncertain through this area because the lowlands
west of the prominent eastern scarp, in Pauba and Weolf valleys,
are underliain by apparently unfaulted modern alluvium that

has been cultivated in recent years.

The most convincing evidence of Holocene displacement on the Wildomar
fault is found in the viginity of the community of Wildomar (included in
first quote above). The map {(figure 2a) shows three closed depressions
{ed). The most southern of these lies on a mapped fault trace, at the
foot of an obviousz ascarp. Both scarp and closed basin (sag pond) are
glearly discernible on air photes. Very near the southeast end of the
basin a trench was dug in the course of an engineering geologic
investigation {figure 3, trench "C"). The log of that trench shows a
fanlt displacing Holocene soil. Ancother trench (tvench "B", . figure 3) cut the
soarp northeast of the closzed basin (labeled "sump” on figure 3). This
trench revealed a fault and what appears to be a buried fault scarp, as
drawn on the log of trench "B"™ (figure 3}. fThe log suggests the
unlikely proposition that the scarp was covered by fluvially transported
material without being ereodsd, It i= most probabhle that the uppermost
lithologie unit, upon which the present surface has developed, was
cut by fault displacement there by preserving the linear, though now
subdued, nature of the scarp. The fault break({s) in the youngest

{probably Holocene) unit might have been degraded by burrowing animals,

roots, and weathering.

/0
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The Murrieta Hot Springs fault (figure 2b) is described in considerable
detail by Kennedy (1977, p. 10). In summary:

(1) It intersects andl is either cut off by, or is an eastern
branch of, the Wildomar fault zone at Murrieta,

(2} Though partly cohszcured by Holocene soils and alluvium the
fault can easily be traced from Murrieta to Buck Mesa,
a distance of about 15 km.

(3} As yet, no =ite has been found where the Murrieta Hot

Springs fault displaces Holocene sediments.

One topographic feature, Skunk Hollow (center of east half of
figure 2b), suggests that vertical displacement on or near this fault

has exceeded the rate of erosion or has been too recent for adjustment

to have taken place.

Several shallow trenches dug across the trace of the Murrieta Hot
Springs fault (marked in red on figure 2b) exposed faulting and
fracturing in Pleistocene sediments (Farth Research Associates Inc,,

197¢, plates D,E, and F).

6. Interpretation of air photos: With the aid of U.5. Geplogical Survey

Water Resources Development photos (1967), é%éﬁu 5. Geological Survey

U3 BepartmenT af dgmmfm (AXM) phtes (/1953), and fd!w{ﬁ f:[HMX)PﬁaﬁS(’M T9)
low-gun-angle (GEJ) photos (1975) many of the features used by
Kennedy (1977} to trace and describe faults in the Elainore fault zone

were confirmed and a few were added (figures 2a and b). Further use of

these photos will be made during field checking.

/i
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7. Field observations: Several localities along the south Riverside

County segment of the Elsinore fault were visited on November 7, 1978.

The site localities are described below, the numbers corresponding to

map figure 2a.

Locatlity $1. The lowest terrace surface of Long Canyon and the soil

unit developed on 1t are distinctly warped downward toward the southwest

beling completely buried by the modern alluvium of the drainage in that

direction. The apparent structural deformation of the terrace surface

is of probable Holocene occurrence based on the very late Quaternary age

of the terrace and the time requlired to develop a thick uniform soil on

the terrace deposit., Warping is most 1ikely due to normal faulting to

the socuthwest along a concealed fault at the base of the Tow hills {about

200 feet west of the trace identiflied as "L" by Kennedy), Aligned with

this Is the deflected drainage of the next stream to the south. Half a

mile to the northwest, a zone of tenaiona] faults is exposed in a gully
R

cut 100200 northeast of the ba;e n% the steep hill front Tn Pauba

Formation beds of late Pleistocene age. To the northeast, the Pauba

beds are nearly horizontal, but steepen abruptly across the fault (to the

southwest) to 40-50° SW, The slightly closed depression and ponded water

just southwest of the hill front suggests recent deformation and a shallow

ground water barrier. Collectively, the data strongly indicate very

late Quaternary faulting and associated deformation along the base of

the hills,

Locality 52. A strand of the Wildomar fault zone is exposed on the

east banks of a flood control channel. This fault aligns with faceted
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spurs to the nertheast and coincides with the trace of the Wildomar
fault as shown by Kennedy (1977}.

Locality 53. Road cut oﬁimgrthwest side of road in Tow hl11l exposes
minor faults in Pauba Formation. Some of the faults extend upward Tnto
the sail unit, which is apparently offset and sheared. Offset is
apparently down to the southwest on the southwest side of the low hill
and down to the northeast on the northeast side of the hill cut.
Locality $4. An artificlal cut at the top of a Tow knoll exposes beds
of the Pauba Formation of Kennedy apparently in fault contact with an
older soil unit (east side down). There is no evidence of a recent scarp
at the ground surface, indlcating that faulting is pre-Holocene. This
fault 17es along the Wolf Valley fault zone of Kennedy.

8. Seismicity: Since 1900 only one earthquake within the magnitude
range of 0 to 6,9 has been plotted (with an accuracy of 2 to 3 km) on
the Elsinore fault zone in the area of this report. That quake had a
magnitude of 3.1 and a hypocentral depth of 8.km. [t occurred in the
Wildomar area (Real and others, 1978). A mlcroearthquake study was made
by Langenkamp and Combs {1974) altong the Elsinore fault zone between
Corona and the Mexican border, They found an increase in freguency and
depth to the southeast, The CDMG Catalog (Real and others, 1978) shaws
a marked Increase in activity to the northwest, 5o, the area of this
report may be "hung up" and subject to infrequent but fairly large

magnl tude earthquakes,
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9. Conclusions: Evidence of Holocene faulting Indicates that the
Wildomar fault is the most active strand of the Elsinore fault zone (south
Riverside County segment). Holocene activity is best documented near
Wildomar and at Localtty 52 (figure 2a). The Wildomar fault is fairly
well-defined over most of its length,fhlthough is may consist of several
stranﬁs Iacally, The sense of displacement apparently is both normal‘(up
on the northeast) and right-lateral Strlk&~sllpf? By ccmparignn, the
Willard fault of.Kennedy s poorly-definad and nowhere has it been exposed.
Its posttion Is Inferred from subtle topographic features that can be
exp1alﬁed by processes other than Holocene faulting. Firmiconcjusions
cannot be drawn about the Wolf Valley fault., However, based on brief
field reconnalssance (11/7/78), some of its strands {shown by Kenmedy) do
not appear to offset Pleistocene fan surfaces or dralnages that cross the
traces. Also, the principal strand of Kennedy, apparently based on &
northeast facing topographic escarpment, may be the result of erosion
instead of recent faulting.

10. Recommendations: There 1s good evidence that most of the Wlldomar

fault is sufficiently actlve and well~defined to warrant zoning under the
Alquist-Priolo Special Studles Zones Act. However, such evidence Is not
documented for the Willard, Wolf Valley and ntheé?ggffha Eisinore fault

zone in the evaluated area, It is recommended that additional field checkling
and photo interpretation be conducted to determine more specifically which
fault - strands shoh]d be roned and which ones‘iﬁcluded,

11, tnvestigation by:

. RICHARD B. SAUL .-, e
Wﬂ e 11/16/78 M#A/A
J,,ﬁ
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